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INTERNATIONAL PREL] 



Y EXAMINATION REPORT 



PCT/J] 



Intema^^Bapplication No. 

rT/JP2003/004700 



I L Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 

P^®s 1-38 

pages ^ 

pages 



, filed with the letter of 



, as originally filed 

, filed with the demand 



the claims: 
pages 

pages 

pages 

pages 



1-65 



66-70 



- as originally filed 

_ , as amended (together with any statement under Article 19 
, filed with the demand 



the drawings: 

pages 

pages 

pages 



^, filed with the letter of 26 Septonber 2003 (26.09.2003) 



1/14-14/14 



, as originally filed 



, filed with the demand 



□ 

the sequence listing part of the description: 
pages 



. , filed with the letter of 



» as originally filed 



pages 



_, filed with the letter of 



. , filed with the demand 



These elements were available or fiimlshed to this Authority in the following language ^hich is: 

LJ the language of a translation fUmished for the purposes of international search (under Rule 23. 1(b)). 
LJ the language of publication of the international application (under Rule 48.3(b)). 

SsiT"** ^^"^^ of international pnMiminaiy exanunation (under Rule 55.2 and/ 

h pTill^S^lxli^aU"^^^^^^ ^ ^-national application, the international 

contained in the international application in written form. 
LJ filed together with the international application in computer readable form. 
LJ furnished subsequently to this Autfiority in written form. 
LJ fijmished subsequently to this Authority in computer readable form. 

^ SLSXpi^^ast^^^^^^ - ""^on'i the disCosur. in the 

J^nlmThed*'* "corded in computer readable form is Identical to the written sequence listing has 

The amendments have resulted in the cancellation of 

□ the description, pages 

□ the claims, Nos. . 

□ the drawings, sheets/fig . 

\**^ replacement sheet containing siich amendments mmt be referred to mdet item Imd^ 
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Ihteraational qyplication No. 

PCT/JDP03/04700 



IV. Lack of unity of inventioa 



1 . Jn response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
[XI paid additional fees. 
[ 1 paid additional fees under protest 
I I neiflier restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
l~l complied with. 

not con^lied with for the following reasons: 

In order for a group of inventions described in claims to meet the requirement of unity of invention, 
there must be a distinctive technical feature linking the group of inventions so as to form a single general 
inventive concept. Considering the group of inventions desoribed in claims 1-70, it is recognized that only point 
linking the inventions is, "comprising a &st insulation jShn composed of a first high-permittivity insulation 
material, and comprising a layer structure composed of a first high-permittivity insulation structure having a 
first electric film thickness, said first insulation film, and a second insulation film composed of a second high- 
permittivity insulation material different fi-om the first high-permittivity insulation material, and comprising at 
least a second insulation film structure having a second electric film thickness different from the first electric 
film thickness.'* However, the above point is described in prior art document such as JP 2000-307010 A (NEC 
Corporation) (November 2, 2000), and thus cannot constitute a distinctive technical feature. 

Hierefore, the technical features of the inventions described in claims 1-70 can be divided into at least 
the following groups (a) — (i). 

(a) Claims 2, 15 and 30 (and Claims 1, 14, 26, 27 and 66-67 not having inventive technical features) 
. . . Materials differing firom one anotho* 

(b) Claims 3,16 and 31... Contain same constitutional elements but in different ratios 

(c) Claims 4, 17 and 32 . . .Differing crystal structures 

(d) Claims 5, 13, 18, 28, 33 and 41 . . . Changing througjh film thickness direction 

(e) Claims 6, 19 and 34 . . . Diff^^ing densities 

(f) Claims 7, 20 and 35 . . . Differing profiles in film thickness direction of film dangling bond 

density 

(g) Claims 8, 21 and 36 . . . Interfacial layer made of at least one of a silicon oxide film, silicon 
nitroxide film or silicon nitride film 

(h) Claims 9-12, 22-25, 29, 37-40 and 68 . . . Differing etching rate 

(i) Claims 42-65 and 69-70 . . . Step of selectively causing a first insulation film remain in a first 
selected regions and removing a second insulation film Therefore, the inventions described in 
claims 1-70 are found to describe at least nine different inventions as grouped in the above (a) 
through (i). (Claims that &11 into multiple groiq>s are assigned to a sm^e one for purposes of 
convenience.) 



4. Consequently, flie following parts of the international application were the subject of international preliminaiy examination 
in establishing this report: 

I I all parts. 

13 the parts relating to claims Nos. 1-5. 13-18. 26-28. 30>33. 41. 66-67 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

biventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



5, 13, 18, 28,33, 41 



1-4, 14-17, 26-27, 30-32, 66-67 



13, 28, 41 



1-5, 14-18, 26-27, 30-33, 66-67 



1-5, 13-18, 26-28, 30-33, 41, 66-67 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

List of cited documents, etc. 

1. JP, 2000-307010, A (NEC Corporation), November 2, 2000 (11.02,00), family: none) 

2. US, 6278164, Bl (Toshiba Corporation), August 21, 2001 (08.2L01) & JP, 10-189966, A & KR, 1998- 
0064586, A & TW, 368746, A 

3. JP, 2000-307083, A (Hitachi Ltd.), November 2, 2000 (1 1.02.00), (Family: none) 

4. JP, 7-326681, A (NEC Corporation), December 12, 1995 (12.12,95), (Family: none) 

5. JP, 1 1-67760, A (Sony Corporation), March 9, 1999 (03.09.99), (Family: none) 

6. JP, 2000-232170, A (Toshiba Micro-Electronics Corporation), August 22, 2000 (08.22.00), (Family: none) 

7. JP, 3-30470, A (Toshiba Corporation), February 8, 1991 (02.08.91), (Family: none) 

Claims 1 and 2 

Document 1 (see in particular the fourth column, line 4 to fifth column, line 24, and Fig. 1) describes an 
invention having two different types of MISFETs, wherein a gate insulation film of one of the MISFETs has a 
layer structure of a silicon nitroxide film and a high-permittivity insulation film, and the gate insulation film of 
the other MISFET is made of a silicon nitroxide film. Document 2 (see in particular the ninth column, line 40 to 
eleventh column, line 21, and Figs. 1 1A-15B) describes an invention wherein a MISFET gate insulation film in 
a memory cell part has a layer structure of Ta205 film (or Si3N4 film) and a ferroelectric conductor film, and the 
MISFET gate insulation film in sizrrounding transistor part is made of a Ta205 film. 

The applicant argues in the written reply that the structure described in document 1 is different firom 
layer structure of the present invention. However, the inventions described in claims 1 and 2 of the present 
application clearly include the structure described in document 1, and thus the applicant's argument cannot be 
adopted. 

The applicant also argues in the written reply that the ferroelectric conductor device described in 
dociraient 2 falls in a different field fi-om the device of the present application. However, there is no change in 
the fact that this is a transistor structure even thougfh it is a memory cell, and the invmtions described in claims 
and 2 of the present application clearly include the structure described in document 2, and thus the applicant's 
argument cannot be adopted. 

Therefore, the inventions described in claims 1 and 2 do not appear to be novel or involve an inventive 
step. 
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Supplemental Box 

(To be used when the space in any of tiie preceding boxes is not sufQcient) 



Continuation of Box V. 2: 



Claims 



Document 2 lists TaaOp as an example of ferroelectric conductor material and includes the same 
constitutional elements as Ta205, but with a differing composition ratio. 

Therefore, the invention described in claim 3 does not appear to be novel or involve an inventive step. 



The description of claim 4 includes a case where the constitutional elements and composition ratio of 
first and second high-permittivity insulation materials are different; generally, if the constitutional elements and 
composition ratio are different, tiie crystal structure is also different. Document 3 (see in particular the 
eighteenth column, line 18 to twentieth column, line 10, and Fig. 1 l(a)-(d)) describes laminating the same 
tantalum oxide but with different degrees of crystallization. 

Therefore, the invention described in claim 4 does not appear to be novel based on documents 1 and 2, 
or involve an inventive step over documents 1, 2 and 3. 



Document 4 (see in particular the description of tiie seventh column, line 46 to tenth column, line 9) 
describes an invention wherein the constitution of an ferroelectric conductor fUm is changed continuously or in 
steps for the purpose of improving memory characteristics of a MISFET constituting a memory cell (such as 
increasing storage and hold time for an information load and shortening writing and removal time). Thus, it 
would be obvious to a person skilled in the art to ai>ply the structure of the invention described in docmnent 4 to 
a MISFET constituting a memory cell in the invention described in document 2 in order to achieve the same 
objective. 

Therefore, the invention described in claim S does not appear to involve an inventive step over 
documents 2 and 4. 



The technical feature of the invention described in claim 13, namely, a gate insulation film structure 
"comprising 1) a first insulation film having layers composition of which is modulated in the film thickness 
direction wherein the lower part of the layer is made of said first high-permittivity insulation material and 2) a 
second insulation film wherein the upper part of said layer is made of said second high-permittivity film 
material," is described in documents 4, 5 (see in particidar the description of the fifth column, line 45 to sixth 
column, line 48, and Fig. 2 (a)-(d)) and 6 (see in particular the description of the eighth colimm, lines 14-49, 
and Figs. l(a)-2). However, "a first insulation film made of a first high-permittivity insulation material" of "a 
first transistor," described in cited claim 1, is not described or suggested in any of the above documents, and 
thus is not obvious to a person skilled in the art. 

Therefore, the invention described in claim 13 appears to be novel and involve an inventive step over 
documents 1, 2, 4, 5 and 6. 

Claims 14 and 15 

The inventions described in claims 14 and 15 do not appear to be novel or involve an inventive step to 
documents 1 and 2 for the same reasons cited for claims 1 and 2. 



The invention described in claim 16 does not appear to be novel or involve an inventive step over 
document 2 for the same reasons cited for claim 3. 



For the same reasons cited for claim 4 the invention described in claim 17 does not appear to be novel 
based on documents 1 and 2 or and involve an inventive step over documents 1, 2 and 3. 



Claim 4 



Claim 5 



Claim 13 



Claim 16 



Claim 17 
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|ciaixnl8 
Iciaims 26 and 27 

lover dJ^^f.ftTo'^^'^^ ^ 27 do not appear to be novel or involve an inventive step 

lovCT documents 1 and 2 for the same reasons cited for claims 1 and 2. 

|ciaim28 

II 2 4 I^^Z^Z^'''^^^^''^^/^'^'''^^'^''''^^^ 

11,^4,5 and 6 fiw the same reasons cited fijr claim 13. »i uwwuuicuia 

lOaimSO 

lcon*f,.Sn? f "^^^ described in claim 29 is considered, generally if the 

ZS^£?^«t^T*' !:l«>«^P°«tion ratio are different, the etching rate wiU also be dST-mi fis 

overdo^STi^rs^ll^:^^^^^ 
|ciaim31 

ldoc™,en?9 H^T** described in claim 3 1 does not appear to be novel or involve an inventive step over 
document 2 due for the same reasons cited for claims 3 and 30. i"vcuuve step over 

Iciaim 32 
Iciaim 33 
|ciaim41 
(Claims 66 and 67 
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